Since,by applying the integrator recording method to the quantitative study of the taste receptors of rat's tongue, BEIDLER(1953) confirmed that cations appear to have the greater effectiveness than anions for stimulating the chemoreceptors,the similar experiments have been carried out on several other animals by a number of investigators(BEIDLER, FISHMAN and HARDIMAN, 1955; FISHMAN,1957; TATEDA,1961) .On the other hand, KUSANO and SATO (1958) and KUSANO(1958 ; 1960) have measured the effectiveness of cations and anions of salts on frog's tongue by determining the threshold concentration or by recording impulses in single taste nerve fibers.
The present study was undertaken to evaluate the stimulating effectiveness of cations and anions on the frog's tongue by recording the integrated response of the glossopharyngeal nerve and to compare it with the results mentioned above.
METHODS
Japanese common frogs(Rana nigromaculata),anesthetized with intraperitoneal injection of 0.5% urethane Ringer solution,were used in this study.The glossopharyngeal nerve,which was dissected free from surrounding tissues and cut at the point of about 10mm from the entrance of the nerve into the tongue,was suspended by Ag-AgCI electrodes and immersed in mineral oil.Electrical activities in the nerve were amplified by a c.r.-coupled amplifier,the output of which was fed into an integrator circuit having a time constant of O.5 sec.,and was displayed on one beam of a double beam oscilloscope.Another beam of the oscilloscope was generally used for recording the impulse discharge. The tongue was placed in the small lucite-chamber,through which about 20ml of the test solution could be passed.Touch artifacts of stimulating solutions on the tongue were minimized by regulating the flow of the solution so that the intrusion of touch artifacts into the integrator became negligible. Solutions used for the stimulation of the tongue were:NaCl,LiCI,KC1,Csel, NHLCl,CaCl2,MgCl2,BaCl2,SrCl2,NaI,NaBr, NaF,NaHCO3i NaNO3,NaSCN,sodium KUSANO and SATO, 1957) and in the present experiment the depression seems to be linearly related to the logarithmic increase in the NaCl concentration when the tongue was rinsed with Ringer's solution.On the other hand there is not a linear relation between the depressed response and the concentration by the water rinse.In the latter case water response itself is smaller than that in the former case. These results indicate after-effects of the rinsing solution on the response to NaCl. Effectiveness of monovalent cation series.In order to determine the stimulating effectiveness of monovalent cations,various salt solutions of 1/2 M were applied to the tongue.The relative values of the response magnitude to 1/2 M NaCl were calculated from results obtained from 6 different preparations and are shown in TABLE 1.The order of effectiveness of cations can be arranged as follows:NH4>K>Cs>Na>Li. KUSANO(1960) has obtained the identical order of the stimulating effectiveness of the cation series on the frog's tongue, measuring the impulse number of a single gustatory nerve fiber in 2 sec.immediately after application of various salts solutions of 1/4 M.The present among all of the inorganic salts.These results are in good agreement with those obtained by KUSANO(1960) who measured the number of impulses elicited in the single isolated gustatory nerve fiber of the frog in 2 sec.after application of various salts solutions.By using the integrator recording method BEIDLER (1953), FISHMAN(1957) and TATEDA(1961)have also observed the similar results in rat,hamster and catfish.
Saccharin soluble and sodium glutamate, which are organic monovalent sodium salts, reveal response ratio similar to other inorganic salts used,although the latter shows significantly smaller value than others.This suggests that saccharin stimulates the frog tongue in a similar way as monovalent sodium salt does,as has already been pointed out by KUSANO and SATO(1957) that the frog's tongue shows lower threshold concentration(1/32-1/64 M)for saccharin solution than for sucrose and responds to saccharin solution just as it does to NaCl.
DISCUSSION
The integrated response of the glossopharyngeal nerve in response to various concentrations of NaCl differs according to the difference of rinsing solutions (FIG.1) .This difference in the response is probably due to the aftereffect of the rinsing solution.Immediately after the tongue was rinsed by Ringer's solution,the surface of the tongue or the extracellular space of receptor cells is filled with Ringer's solution,while rinsing by distilled watercauses to fill the extracellular space with water.Therefore in the former case the response to NaCl solution becomes smaller than that in the latter case,but water response is larger in the former case than in the latter.In other words the magnitude of the response to NaCl is influenced by the concentration of NaCl remaining over the surface or inside the tongue.Similar phenomena that the threshold of monovalent salts is lowered either by the preliminary stimulation of the frog tongue with distilled water or by adapting the tongue to reduced Na-Ringer solution have been observed by KUSANO(1958 
